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in which X is H. F, Ct, Br, I, C^alkyl. CN NO2. SOjNHi COOH. OH. CHO. C^alkoxy. CHjOH. Cf> SOjCH* 
SO2CF3. or C0jC«H2,., wherein a is 1-5. or any synthetically accessible combination thereof of up to 5 
substituents. n is 0-5. R and FT independently are H or C^aJkyl. or any pharmaceutical^ acceptable salt or 
hydrate thereof, processes for their preparation, pharmaceutical compositions containing them and their use 
in therapy as dopamine-hydroxylase inhibitors. 
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DOPAMINES-HYDROXYLASE INHIBITORS 



FIELD OF THE INVENTION 

This Invention relates to novel compounds that Inhibit oopamine-^ydroxylase. 

5 

BACKGROUND OF THE INVENTION 

' 5^L CateCh0lafnin9 biosyntt,etic P 3 *™*/. tyrosine is converted in three steps to norepinephrine (NE) 

rrf LS^ /M ^' aSe *" pr8SenCS °f oxygen and ascorbic add 

/iJJ^T ° atBCh0lam,ne 3Ctivrty decreases btood pressure. Weinshilboum, Mayo Clin. ProcJSS 39 
SlvX^^T^ *? Catecholamine «>y acting upc^-ldl^^^ 

llr^J ! l8Vel L ln to Pnwuding an antihypertensive effect inhibitors of NE sythesis are 

^r^T^TT^Tr- ^ V880d,btore - of D8H activity can have^dd* 

S^? 9 ^^^^f k*** 5, **** 38 re P° rted by Ehrrefch et aL, "New Antihypertensive Drum' 

^Tin^tlZ P ^^f^ haS ^^^^^atcertaln^ST ^ 
DBH n^brtors also have been show to reduce or prevent formation of gastric ulcers in rats bv Hidaka 

11^? rl!^'" ^ ^ ^ * S- P *™*S™ Oxford. 1^. pp^sSS l 
by Osumi etaL, Japan J. Phaimacol. 23. 904 (1373). 

^^^nurnber of DBH inhibitors are known. These generally are divided Into two classes namely metal 
chdafing /O^tftt bind copper In the. enzyme, and phenethytelamine anaSguT^S' eTT 
iS^'^tS^S? ^1 " m Z** M ** a Vof - * »>y Yc^dlmTan^leTI lint 
SEtl^SS^^ ^ 77 ^ ^ DBH inters. The fomS 
n? ^ °f H inWbrtors ^ 8 nydrophobic side chain of size comparable to the aromatic 
ring of DA. leading the authors to suggest that incorporation of a terminal hydroxy! gr^pon a*to JSnS 
side chain on a phenthylalamlne analogue may yield potent inhibitors. ^ 
Known DBH inhibitors include: ' 
(a) S-aikytpicolinic acids [see. Soda et aL, Chem. Pharm. BuiL 17. 2377 (1969) • Umezawa et aL 

Saccf^V^ff 78 : ^ an °--- i3 ^ 23! ^ H • 755 (1980) ; Oaxtc* eT^ STT 

<b) BRL 8242 [See Claxton et aL. Eur J. Pharmacol. 37. 179 (1 976)t 
267 (1 ^ a%nmidaZ ° le " 2 * tob ^ Hani5n-iinr 4T7 (1973) : Fuller et aJ.. Ad* Enzyme RgguUS. 

2 thi0Ure3S ISee ' Johnson gaL. J. Pharmacol. Exo. Ther. 168, 229 (1969)] ; and 
(1962) ( CnS^T n LS? »*TS5^ J Biophys. Acta 64. 125 
%; 5225221 Bi0f *^ Acta & 215 (1962) : Van Der Sd^tlgYphanVacoT Exp 
Jher.141. 74 (1963); Bloom. Ann. NX Acad Sd 107. 878 (1963)] ~ ZSSSSSLESi 

en^n^^ PiMn l^ CePi bef,2ylOXyamin9 ^ benzylhydrazine apparently owe their inhibitory 
t^nT^jy^^ 9 * h * ta ***W a« more^oL. presumably d.2 

l^h^l j" ^ 01 the .! Bcyl subsfitueot ^ •» enzyme. Benzytoxyamlne and ben^IhydLne 
P hen f 1 .y' a,am ' ne analogues which apprarentiy act as competitive inhibitors - 
In addition to the above compounds. Runti et aL. 0 Farmaco Ed. Sd. 36. 260 (1980) reoort thai other 

fesanc acd derivatives and analoques inhibit DBRlhe^lr^^n^ 

V^^c^^^^J. ****** ^ 6-amlnopicCnic add and 5- 

and ISSZl £ J^S^ R ^ mac0to ^Y • £• 171-177 (1972) report that 5^.4^brornobutyl)picoH n ic acid 
and SKdimetoylditruocaitamoylemthyOpicoOnic add are DBH inhibitors ^ 

Sc^m^'ht^r^^^ 506, * rep0rted * S ?].. -New Antihypertensive Drugs". 

Spectrum Publications. 1976. pg. 409-132, to be a DBH inhibitor that has antihypertensive activity 
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-In European Patent Application No. 125.033 (published November 14, 1984) a series of 1 -phenyl and 1- 
phenylalkyBmidazole compounds having a mercapto or aflcyHhio group In the ^position are disclosed 
These compounds are described as having DBH Inhibiting activity. 

United States Patent No. 4,487, 781 describes several methyipyridine derivatives isolated from the 
fermentation broth of a strain of Streptoverticfflium. These compounds inhibit DBH activity. 

United States Patent No. 4532,331 describes various 1-benzyW-amirwmethyl imidazole derivatives that 
inhibit DBH activity and includes pharmaceutical compositions containing these derivatives and methods of 
using these derivatives to Inhibit DBH activity. 

Non-specific, often toxic effects to known DBH inhibitors have obviated clinical use of these com- 
pounds. Fusaric acid, for example, is hepatotaxic. See. for example, Teresawa et aJ M Japan. Or. J. 35. 339 
(1971) and references cited therein. Presumably, the picoGnlc add structure interacts with a number of 
metafloprotetns and enzymes non-spedfically to produce the observed side effects. 
\ **ralky* substituted-! £4-triazo!e^thiols having the following structure have been synthesized pre- 
viously 




in which 

n is 0 and X is hydrogen, CH*. OCH* OCHjCH* OCHiCHaCHfCHjfe Br CI, I CFb, NO* or COOH, or 
combinations of the above; and 
n is 1 and X is hydrogen 

See, e-g., Chem. Abstr. 7B;135847w; Chem. Abstr. 88:170043; Chem. Abstr. 67:38283; Chem. Abstr. 
94:65563; Chem. Abstr. 84:44070; Chem Abstr. 73:36594; Chem. Abstr. 89:215405. 

Certain 1-araIkyH;ub$tHiitecM ^4,-triazole-5-thiols also have been prepared previously. These known 
compounds rncfude compounds having the following formula: 




in which n is 0 or 1. See. e.g. Chem Abstr. 7439310; Chem. Abstr. 74:111161; Chem. Abstr. 75:146214; 
Chem. Abstr. 7057729; Chem. Abstr. 79:66362; Chem. Abstr. 8054530. 

Absent from the above references disclosing the 4-aralkyl-substituted-1 A4-triazole-3-thfoi and 1-araikyh 
subsmuted-1A4-triazote-5-thid compounds, however, is any suggestion that these compounds possess 
activity as dopamine-hydroxylase inhibitors or are efficacious in the treatment of diseases, such as 
hypertension, in which reductions in dopamine-0-hydroxylase activity produce therapeutic benefits. These 
compounds have been employed as reagents in photographic and etectrorecorxfing processes and analyt- 
ical methods. Also, some of these compounds have been used as fungicides, herbicides, and pesticides. 
Additionally, certain of these compounds were found to inhibit the growth on mice footpads "of feprosy- 
causing bacteria 



SUMMARY OF THE INVENTION 

The present invention resides in the discovery that DBH is inhibited by substituted 3-mercapto-4- 
ara!kyl-5^(4-alkyl-1-pipera2finyf)methylhl ,2,4-triazole and substituted 3-alkylthio^-aralkyl-H(4^alkyH- 
piperaanyl)methyO-l f 2.4-tria20le compounds. These compounds are potent and produce prolonged DBH 
inhibition without significantly inhibiting cytochrome P^rcontaining mixed function oxidases. 
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75 



^ercapto^-b 8 n2yJ-5^(4-fnethyM ^irjerazinyl>-methyr}-i ,2,4.-triazote; 

^if^T ^ * ^ invenfion *« Pawled novel Intermediates useful in oreoarina 
araJJ^C^alkyf-l-piperaanyOnTethyQ.! • 300 
The Invention also is a method of inhibffina drh ^^sh, :„ ^ 



t substituted 3-alkytthio-4- 



' " ' f~K— — •jv«wijirtA*inaajie compounds. 

TR»liv»lton afco b a matted o( Inhltttng DBH acMty in mammals. Indudno Humana whk* 

DETAILED DESCRIPTION OF THE INVENTION 

The presently invented compounds that Inhibit DBH have the following formula: 



25 




(I) 



in which: 
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55 



ov«£* uk UbC^, wherein a is 1-5. or any accessible combination thereof of up to 5 substrtuents; 

R and R* independently are hydrogen or Ci^alkyl; and 
any pharmaceuticalty acceptable sail or hydrate thereof 

toa^cSr^^ 

cc^PourSSl^ ^IL^k 8 !?^^ * *° * hydrogen, that is 

compounds havng the above formula wherein the triazoie moiety has either of the below fonnulaT 
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<uHZ ^^"JL* prepared **« N^Mpiperazines by processes such as shown in 

^Z^^^^^^ ** - — - ,n ***** 

methyl ester (B). This reaction is performed in an Inert organic solvent such as IthvlethL- Jm*^*™ 
various lower alkyl alcohols, olmethylforrnamlde. or. prafe^X^S " tetrahydrofuran. 

loweTZTaS^T?^ 8 l^!Sl Wi,h h ^ ta »«*^orgar d csorvem such as various 
SLrS (Q ether, tetrahydrofuran. dknethytformamide. preferably ethanol to yield acyl- 

hv^^^lT'^ '"ZT"? * hwertioa of *e synthetic aftemaVves 
involves reaction of the acylhydraanes (C) with a substituted araMcvBsolhiocvanaiTta Th* «uh*m..teH 
a^ikynsothiocyanates are selected so that the X and n^TcorreS d^re^S 

cSno^S^f^ 13 ?T "L" 80 inert "Sanfe solvent and produces formula (D) in^nediate 
compounds. Cycfcabon of formula (D) compounds with an alcoholic base such as a lower aferZ* h7l! 

procedure is favored falaHh^ ^ ™» *«- 

Compounds of the invention in which R is C lualkvl are rvenamH h v fi «^i^^ 
formula (E) compound with, for example, m^wffi L^eZTt l^S^S^Sl 
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SCHEME r 




6 



0 261 804 



* me P^ 560 ^ Rented compounds of Formula I. novel intermediate compounds of the 

following formula were synthesized: 



0 S 

1 II 

.X^-O-NB-NH-O-flH- (CH 2 ) n 
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is 




In which 

l£k I S^'n! C llf^ CN \ C00H - 0H " CH0 - ^ CHKJH. OF* SOSH* 

or w^yta,. , wherein a is 1-5, or any accessible combination thereof of up to 5 substituents; 

x R* is hydrogen or Ci^ aikyl. 

^ll^^m aCC8Ptab ' e 8ddW0n 88,18 °* propounds of the invention are formed with 
strong or rtioderately strong organic or inorganic adds by methods known to the art For example, the base 
is rented wrth an worgamc or organic acid in an aqueous miscible solvent such as ethanol with isolation of 
ttw salt by removing the solvent or in an aqueous immiscible solvent when the acid is soluble therein such 

* ZZlfZ 1 ^"Tl-T ****** or isolated by re^^T^nt 

aemplary of thejsUts wtwch are included in this invention are maleate. fumarate. lactate, oxalate 

pCr^isrn^^ hyd ~ — * ««■; 

n^^^!L^LL^ mP ° UndS lnhiWt DBH have therapeutic value as diuretic. 

30 S^J^^n^^M!? 78, ^ vasodJ,atw agents as well as antiulcerogenic and an* 
ZSZTZS ^ "2 I" ^P 00 "* of «» invention and a potent reference compound 

«duded in application serial number 590.665 that were tested for in vitro DBH inhibition by a standard 

STr I!^^ T^Lf tyram ' ne to 0ctopamine in *• pTe^nce of DBH. J. J. Pisano. et al.. 
to^JS?' SA 56 " 68 <1960) - 0ct °P amine ^ assayed following sodium periodate oxidation 
35 ^ ydroxyben2aWehyde *V measuring spectrophotometric absorbance at 330 nm. m Table I. inhibition is 

J^J^T^ f 81 **** DBH ***** «« hal ^ «CsO. Fusaric acid, by this test 

was Tound to nave an iCs> of 8 x 1 (T'M. 
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Table I 



DBH IC ZQ P-450 IC 



50 



Compound 



3-mercapto-4-benzyl-5- 
f(4-methyl-l-piperazinyl) - 
*etI*yl]-l,2,4-triazole 
hydrochloride 

- 3-mercapto-4-(3-fluoro- 
benzyl) -5- [ ( 4-methyl-l- 
piperazinyl) methyl] -1, 2,4- 
triazole 

3-mercapto-4-(3 r 5-difluoro- 
benzyl) -5- [ (4-raethyl-l- 
piperazinyl) methyl] -1,2,4- 
triazole 



9.0 3C 10 -5 M 700 u M 



6.0 x 10~ 5 M 375 u M 



5.0 x 10~ 5 M 350 ii M 



l-(3,5-difluorobenzyl)-2- 1.2 x 10"% 12 uM 
mercapto imidazole 
25 (Reference Compound) 

The compounds fisted In Table L also were evaluated for their ability to inhibit cytochrome P450- 
depeodent mixed function oxidase catalyzed deethyiation of ethoxycoumarin by the procedure of Greenlee 
and FWand. J. Pharmacol Exp, Then, 205. 596-605 (1978). When compared to the reference compound. 
30 fte compounds of the invention also are potent DBH inhibitors but are from approximately 30 to 60-fold less 
potent as mixed function oxidase inhibitors. 

Further, spontaneously hypertensive rats were treated with a suspension or solution of 3-mecapto-4- 
benzy^(4-flr^ or 3-rr*rcapto-4^fluorobe^ 

piperarryl)-fnetrtyi]-1 ,2.4-triazDle at a dose of 50 mg/kg intraperitoneal^ and mean arterial Wood pressure 
as was monitored for 260 minutes using indwelling cannula* in the tail arteries. When compared to vehicle- 
treated controls, the animals treated with each of the compounds exhibited significant blood pressure 
reducfions within 30 minutes following treatment The maximal blood pressure reductions were approxi- 
mately 25 and 40 mmHg, respectively, for each of the administered compounds. 

The compounds of Formula I can be incorporated into convenient pharmaceutical dosage forms such as 
40 capsufes, tablets, or injectable preparations. SoBd or fiquid pharmaceutical carriers can be employed. Solid 
carriers include, starch, lactose, calcium sulfate dihydrate. terra alba, sucrose, talc, gelatin, agar, pectin, 
acacia, magnesium stearate, and stearic acid. Liquid carriers include syrup, peanut oil, oGve oil. saline, and 
water. Similarly, the carrier or diluent may include any prolonged release material, such as glyceryl 
monostearate glyceryl distearate, alone or with a wax. The amount of solid carrier varies widely but 
45 p rck^' 56 . from about 25 to about 1 9 F»r dosage unit When a fiquid carrier is used, the 
preparation will be in foe form of a syrup, elixir, emulsion, soft gelatin capsule, sterile Injectable liquid such 
as an ampoule, or an aqueous or nonaqueous liquid suspension. 

The pharmaceutical preparations are made following conventional techniques of a pharmaceutical 
chemist involving mixing, granulating and compressing, when necessary, for tablet forms, or mixing, filling, 
so and dissolving the ingredients, as appropriate, to give the desired oral or parenteral products. 

Doses of the present compounds of Formula I in a pharmaceutical dosage unit as described above will 
be an efficacious, nontoxic quantity selected from the range of 0.1-100 mg/kg of active compound, 
preferably 0,1-50 mg/kg. The selected dose is administered to a human patient in need of DBH inhibition 
from 1-6 times daily, orally, rectally. by injection or continuously by infusion. Oral dosage units for human 
55 administration preferably contain from 1 to 500 mg of active compound. Parenteral administration, which 
uses lower dosages is preferred. Oral administration, at higher dosages, however, also can be used when 
safe and convenient for the patient 
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- The method of this invention of inhibiting DBH activity in mammals, indudirtg humans, comprises 
administering internally to a subject in need of such inhibition an effective DBH inhibiting amount of a 
compound of Formula I. a 

- ^ fon ° wln 9 examples are Illustrative of preparation of Formula I compounds. The examples are not 
s intended to Dmit the scope of the invention as defined hereinabove and as claimed below. 
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EXAMPLE 1 

10 3-Mercaoto-4^nzvW6«-rneth^^ ^Waala 

Methy^leroaeetate {&a mL. 0.10 mole) was added to a solution of N-methylpiperaane (24.4. ml, 022 
fltoiejjin ethyl acetate (140 mL) and the mixture was stirred for 17 hours. The reaction mixture was filtered 
and the solvent was removed under vacuum. The resulting oil was dissolved in methylene chloride- 
methanol (9:1) and purified by flash chromatography (silica) to give 2H4-n^yMi*peraanyl)acetic acid, 
methyl ester as an oil (16.3 g, 85%). 

A solution of 2-(4wnethyM 1 tfperazinyl) acetic add. methyl ester (16.3 g.. 00)946 mole) and hydrazine 
monohydrate (7.0 ml. 0.142 mole) in ethanoi (100 ml.) was refluxed for 17 hours and the solvent was 
removed under vacuum. The residue was triturated with ether with cooling at -78' and the resulting solid 
was filtered. The product was triturated again with ether-ethyl acetate to give 2-(4-methyl-i-piperazinyl) 
acetic aad. hydraade as a solid melting at 87-69'C (8M g„ 55%). 

A solution of 2-{4-methyt-1-piperazinyi) acetic add. hydraade (2.58 g., 0.015 mole) and benzyl- 
isothwyanate (2.0 ml.. 0.015 mole) in ethanoi (75 ml.) was refluxed for 1 hour. Addtional ben- 
zyfisotMocyanate (1.5 mL) was added and the solution was refluxed for 15 minutes. The solvent was 
as removed under vacuum and residue was triturated with ether. The resulting solid was filtered and 
gS) <r ° m ethano1 to H4-metoyM-piperazinylacetyl)^^ (4.56 g, 

Cr^ H4-memvM^Der^ was to a s0tuiion of SQ(&m 

ethoxide [from sodium (0.90 g., 0.039 mole) in ethanoi (100 mL)] and the solution was refluxed for 17 hours. 

The mixture was filtered and the solvent was removed under vacuum. The resulting oil was dissolved In 

water and the solution was acidified to pH 7 with 10% Ha The crude product was filtered and 

9ivo 3^ercapto^nzyl-H(4^8thvl-1^pera2inyl>^ettiyl>1 ,2.4-triazole a 
solid melting at 223-225 *C (3.0 g.. 76%). 
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EXAMPLE 2 

3-Mercapto-4^fluofocenzy^^ 

40 * sofution of S-fluorobenzylamine (628 g.. 0.05 mole) in ether (10 mL) was added dropwise to a 
sototion of dicyckxiexylcaitodiimide (10.3 g.. 0.05 mole) and carbon disulfide (20 ml.. 0.333 mole) m ether 
(50 ml.) at -5 to -10°C and the mixture was stirred for 17 hours at 25'C. The mixture Was tittered, and the 
solvent was removed under vacuum. The resulting oil was dissolved in hexane-ethyl acetate (19:1). filtered 
and the solvent removed under vacuum. The oil was then dissolved in hexane-ethyl acetate (9:1) and 

45 Punfied by flash chromatography (silica) to give Muorobenzyfisothlocyanate as an oil (au g 87%) 

~r.«LS!fr f ^t meth / M " pipera2iny0 806110 **• Mraade (258 g.. 0.015 mole) and 3-fiuoroben- 
zyOsotiwcyanate (252 g.. 0X15 mole) in ethanoi (30 mL) was refluxed for 17 hours and the solvent was 

r ^^„,^ & J^T: feSidUS trituratBd wrth ether end the resulting solid was littered and 
« rSTT ? * acetate to 3-nwcapto-H3-fhJoroben2yl)-H(4^nethyl-1 -pfperazinyOrnethyl}- 
» 1 ,2,4-tnazote as a sofid melting at 179.5-180.5'C (230 g„ 48%): wwr 
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EXAMPLE 3 

!Htereapto^.5-difluoroben^ methylH.2,4-triazole 

s A mixture of 3£^uorobenzonitrfle (13.9 g„ 0.10 mole) in methanol [(140 ml.), saturated with 
ammonia} and Raney nickel was shaken under hydrogen (50 psi.) for 15 hours and the solution was 
decanted from the catalyst The solution was filtered, evaporated to an oil, and dissolved In ethyl acetate. 
The ethyl acetate solution was extracted twice with 1N HQ (75 ml.) and the aqueous solution was washed 
once with ethyl acetate, made basic with 10% sodum hydroxide, and extracted with three portions of ethyl 
10 acetate (100 mL). The ethyl acetate solution was washed with water and brine, dried, and the solvent 
removed under vacuum. The residue was luted with ether, filtered, and the solvent was removed under 
vacuum to give 3,5-dffiuorobenzytamine as an ofl (11.7 g^ 82%). 

A solution of a^Kfifluorobenzytemine (11.6 g, 0.081 mole) in ether (20 mL) was added dropwise to a 
solution of dlcydohexytearbodHmlde (16.7 g., 0.081 mole) and carbon disulfide (32.4 ml., 0.539 mole) in 
7s ether (100 ml.) at -5 to -10-C, end the mixture was stirred for 17 hours at 25'C. The mixture was filtered 
and the solvent was removed under vacuum. The resulting off was dissolved in hexane-ether (1 9:1 ), filtered, 
andthe solvent removed under vacuum. The oil was then dissolved In hexane and purified by flash 
chromatography (silica) to give 3^ifluorobenzyiisothiocyanate as an ofl (5.40 g. f 36%). 

A solution of 2^4-methyM-ptperazinyl) acetic add, hydrazkJe (3.44 g M 0.020 mole) and 3,5-difluoroben- 
to zySsothiocyanate (3.70 g., 0.020 mole) in ethane! (40 mL) was refluxed for 17 hours and the solvent was 
removed under vacuum. The residue was triturated with ethyl acetate-ether and the resulting solid was 
filtered and recrystalGzed twice from ethanoi to give 3-mercapto-4-(3 t 5Kjifiuoroben2yl).5-(4^methyM- 
pip^azinyOmethyO-IA^triazole as a solid melting at 200-201 *C (4.60 g„ 68%). 

25 

EXAMPLE 4 

34/tethvtthio^)^ >4-trfc,™to 

so The reaction of 3-mefT^tc>^W»nzy^5-{4^ethy^1 -p!perazjnyt)methyi}-1 ,2,4-triazoie prepared as In Ex- 
ample 1 with methyl iodide and sotfum methoxide in methanol by standard techniques yields 3-methyfthio- 
4-benzyl-5-{(4-methyl-1i5ipera2inyl)methyl> 



as EXAMPLES 

3-Mercapto-4-tt-p^^ ,2.4-triazole 

The process of Example 1 wherein berttyfisothiocyanate is replaced by 3-phenylpropyl-isothkx^ranate 
40 yields ^ercapto^iDhenylprow 



EXAMPLE 6 
45 3^ercaptcnH3^ethoxvben ^ 

The process of Example 1 wherein benzyfisothiocyanate is replaced by 3-methoxybenzyiisqthiocyanate 
yields ^ercapto-4^3-methoxybe^ 

so 

EXAMPLE 7 

3-Mercapto-4-m^ ^iMriazola 

ss Reaction according to standard procedures of boron tribromide (40% BBr 3 in methylene chloride) with 
3-mercapto-H3^nethoxybe^ in met hyiene chloride 

yields 3^ercapto-4^ydroxybenzyl)-51^^ 
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EXAMPLE g 

3-Mercapto-4-benzvl-5-f(4-pf opyH-piperaanylHnethylH ,2.4-triazote 

The process of Example 1 wherein N-methylpiperazine is replaced by N-propylpiperazine yields 3- 
mercapto-4-benzyl-5-{4-propy*-1 -piperarinyl>-methyl}.1 ,2.4-triazole. 

EXAMPLE 9 

The process of Example 1 wherein benzyOsotWocyanate is replaced by 3*romobenzy[isothiocyanate 
yields 3-morcaptCHH3.£ronK)berizyl^ 

is EXAMPLE 10 

The process of Example 1 wherein benzyOsothiocyanate is replaced by 3-ethylberoyIisothiocyanate 
yields 3^ercapto-4-<3^ylb^ 
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EXAMPLE 11 



The process of Example 1 wherein benzylisothiocyanate is replaced by 3-cyanobenzynsothiocyanate 
yields 3^er(^o-4K3^anobenzyi^ ,2,4-triazole. 



EXAMPLE 12 

The process of Example 1 wherein benzyfisothiocyanate is replaced by 3-acetoxy benzyl isothiocyanate 
30 yields 3^ercaptcnH3-acetoxybenzy lh5-[(4-fTiethy hi -piperazinyl)methy l>1 £4~triazole. 

EXAMPLE 13 

35 The process of Example 1 wherein benzyPsothiocyanate is replaced by 3-trifluoromethylben- 

zyfisothiocyanate yields 3^ercapto-4K3-trifluc*o^^ 
triazole. 



40 EXAMPLE 14 

The process of Example 1 wherein benzyfisothiocyanate is replaced by 4-nftrobenzyOsothiocyanate 
yields 3^nerx»pto^4^itroberizyl>-5H(4-methy 1-1 -piperazkiy 0methyl}-1 2.4-triazole. 

45 

EXAMPLE 15 

The process of Example 1 wherein benzfisothiocyanate is replaced by 4-hydroxyfnetliylben- 
zyKsothiocyanate yields 3^ercapto^-<4-hydr^^ 
so triazole. 
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EXAMPLE 16 

An oral dosage form for administering the presently invented compounds is produced by screening, 
mixing, and filling into hard gelatin capsules the ingredients in the proportions shown in Table III. below. 

5 



Table III 

10 

Ingredients Amounts 

- 3-Mercapto-4-benzyl-5-t(4-methyl-l- 50 mg 

piper az inyl ) methyl ] -1 , 2, 4-tr iazole 



rs 



magnesium stearate 5 ^ 

lactose ,,. m 

75 mg 



EXAMPLE 17 



The sucrose, calcium sulfate dttiydrate. and Formula I compound shown in Table IV below, are mixed 
25 and granulated in the proportions shown with a 10% gelatin solution. The wet granules are screened, dried, 
mixed with the starch, talc and stearic acid, screened and compressed into a tablet 



so 



Table IV 



Ingredients Amounts 

3-Mercapto-4-(3-fluorobenzyl) -5-[(4- 100 mg 

methyl-l-piperazinyl ) me thyl] - 
1, 2 , 4-tr iazole 

calcium sulfate dihydrate 150 ^ 

sucrose 20 m 

sfcarch 10 mg 

talc 



stearic acid 



5 mg 
3 mg 



so EXAMPLE 18 

^3-Men2TJto^,&difliJcrober^Ih5^4^ethv1-1 ^r^erazinyl)methyf}-1 >2.<Mriazote hydrochloride. 75 mg. 
is dispursed in 25 ml of normal saline to prepare an injectable preparation. 

White the preferred embodiments of the invention are illustrated by the above, it is to be understood 
65 that the invention is not limited to the precise Instructions herein disclosed and that the right to aB 
modifications coming within the scope of the following claims is reserved. 
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Claims 

1. A compound of formula (I) : 



TO 




(CB 2>n 



T5 




(I) 



in which 

X is H, F, CI, Br, I C ,^alkyJ. CN, NO* SO2NH2. COOH. OH, CHO. C^^alkoxy. CHaOH, CFi SOaCH* SOjCFj. 
or COzCHa., wherein a is 1-5. or any accessible combination thereof of up to 5 substituents: 
20 n is 0.5; 

R and R' independently are H or C^alkyl. or any pharmaceutical* acceptable salt or hydrate thereof. 

Z A compound according to claim 1 that is S^ercapto-^benzy I-5K(4-methyl-1 -piperazinyijmethyl}* 
1£4-triazole. 3™ercapto-4K3-fiuorobenzyl^ or 3^nercapto- 

4-0,5-difluorobenzyl)-5-[(4-methy H -piperazinyl)-methyi]-1 ,2,4-triazoie- 
25 3. A pharmaceutical composition comprising a compound of formula (I) as defined in claim 1 or any 
pharmaceuticafly acceptable salt or hydrate thereof and a suitable pharmaceutical carrier. 

4. A composition according to claim 3 in which the compound formula (I) is 3-mercapto-44Denzyl-5-[(4- 
methyM -piperaziny!)methyf]-1 ,2,4-triazole, 3^erapto-4^uorobenzyf}^ 

1A4-triazoie, or 3-mertapto^,5^uorobef^^ or a 

30 pharmaceuticafly acceptable salt of hydrate thereof. 

5. A compound of formula (IV) : 



^ CH -C-NH-NH-lS-NH- (CH 0 ) -Jf 

0 ^ 



(IV) 

in which X R' and n are as defined in claim 1. 

6. A process for preparing compounds of formula (I) as defined in daim 1 that comprises reacting a 



<s compound of formula (If)'- 



50 



CH CONHNH. 

I 2 2 
N 

(ID 



o 



" R 1 



wherein R is as defined in claim 1 with a compound of formula (III): 
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(CH 2 ) n -N-C-S 



(HI) 



wherein X and n are as defined in claim 1, 
to form an intermediate of formula (TV) : 



70 



is 



S 



N 

Q 



CE^-C-NH-NH-C-NH- ( CH 2 ) 



-a 



(IV) 



20 oS*thX^T^ 

(0^^ d ^k^ yIat,n9 ^ * f0fmUla (t)soformedto a compound of formula 

• forming a pharmaceutical^ acceptable salt or hydrate thereof 

* a ^ssr^ * fom,uia (,) 33 defined in *** 1 1,131 cydisation ° f 



N 

O 

N 



O S 

If II 
CH -C-NH-NH-C-NH- ( CH ) 




(IV) 



40 



R 1 

wherein X. R 1 and n are as defined in claim 1 and optionally thereafter 

l)lZ^\V^2yT^ * fonnula " 50 tamed to pwp ~ a " fomJUb 

° forming a pharmaceuticaJly acceptable salt or hydrate thereof. 

8. A compound according to claim 1 for use as a therapeutic agent 

9. A compound according to claim 1 for use as a dopamine-hydroxylase inhibitor 

10. A compound according to claim 1 for use in the treatment of hypertension 



50 
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Claims for the following Contracting States : AT and ES 
1. A process for preparing compounds of formula (I): 



SR 



10 




I 



(I) 



J5 



5* r~\ 

N-R* 

W 



in w^ich : . 

X is H, F, a. Br, I, C i.*alkyl, CN. NOa, SOaNH* COOH, OH, Ct^ aikoxy, CHaOH, OF* SOjCHj, SOzCFs, or 
COsCVWi wherein a is 1-5, or any accessible combination thereof of up to 5 substituents; 
20 n is 0-5; 

R and R* independently ar H or C^kyl, or any pharmaceutically acceptable salt or hydrate thereof that 
comprises reacting a compound of formula (II): 



25 



CH CONHNKL 
I 2 2 



30 



0 



(II) 



R' 

wherein R is as defined for a compound of formula (!) with a compound of formula (III): 




(CH,) -N=C=S 
2 n 



(HI) 



wherein X and n are as defined above, 
to form an intermediateof formula (IV) : 



S 



50 



55 



6 



CH 2 -C-NH-NH-C-NH- (CH 2 ) 



(IV) 



wherein X. R- and n are as defined for a compound of formula (I) followed by cycfisation to form a 
compound of formula (I) and optionally thereafter 

• when R is hydrogen, alkylating the compound of formula (!) so formed to prepare a compound of formula 



15 



0 261 804 



5 



10 



(QbrwHchRlsCMalkyl; 

• forming a pharmaceuttcaily acceptable salt or hydrate thereof. 

2. A Process for preparing compounds of formula (I) as defined in claim 1 that comprises cycfisation of 
a compound of the formula (IV) : 

O s 
i> il 
CH 2 -C-NH-NH-C-NH- ( CH 2 ) 

\ K r, 

(IV) 





16 



wherein X, Fr" and n are as defined in claim 1 , and optionally thereafter : 

(0 I^*1^(Saif ty,aBn9 C ° mp0Und °* formub a) 80 to P^P^ a compound of formula 
2q ' fanning a pharmaceutically acceptable salt or hydrate thereof. 

4atano? PrDCeSS 2CCOrd!n9 to eitf>ef daim1w2 '" 1 eyClisafion is carried out in the presence of a C,. 

4. A process according to claim 3 in which the Ci^ aJkanoi is ethanol. 

5. A process according to either claim 1 or 2 in which the cycfisation of a compound of formula (IV) is 
a earned out In the presence of an alcohofic base. 

^t^A process according to claim 5 In which the alcoholic base is C^alkoxide in the corresponding c,. 

30 * A P'^ff 3 fo , r Pfeparing compounds of formula (IV) as defined in daim 1 that comprises reacting a 
compound of formula (If) as defined in claim 1. with a compound of formula (III) as defined in daim 1. 

9. A i Proessaccording to claim 8 in which reaction of a compound of formula (II) with a compound of 
formula (III) is carried out in the presence of an inert organic solvent. 

haJIJ^iE^T*^. t °„ an L 0f daimS 1 to 7 wherein compound prepared is 3-mercapto-4- 
35 ^^^^TH^l^^ • 2 ' 4 ^ riazo,a - 3^ercaptD^uorob8nzyi}-54(4^ethyM- 
S3T^ * 3 ^ ca Pto^3^1hTuo^ 

a "". A P" 0 "** f< * *f Preparation of a pharmaceutical composition which comprises bringing into 
association a compound of formula (I) as defined in claim 1 and a pharmaceutically acceptable carrier 
40 n Jl^F^ na ^ ai ^ m P° sition according to claim 11 in which the compound of formula (I) is: 3- 
™capfe>4^»-^ 3^rcapto-H3^orobenzyl)*{(4. 
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Claims for the following Contracting State GR 

1. A process for preparing compounds of formula (I): 



75 




(I) 



In which : 

X is H, F, CI, Br. I. d^alkyf. CN, NO* SOjNHj. COOH. OH, CHO, Ci^alkoxy. CHjOH. CFj SOjCH* SOaCF* 
or CQAHa*, wherein a is 1-5. or any accessible combination thereof of up to 5 substituents; 
& n is 0-5; 

R and R' independently are H or C i^alkyl. or any pharmaceutical^ acceptable salt or hydrate thereof that 
comprises reacting a compound of formula (II): 



26 



CH CONHNH 
I 2 2 




(II) 



wherein FT Is as defined for a compound of formula 0) with a compound of formula (HI): 




(CH 2 ) n -N=C»S 



(III) 



45 



60 



55 



wherein X and n are as defined above, 
to form an intermediate of formula (IV) : 



S 




CH 2 -C-NH-NH-C-NH- (CH 2 ) 



(IV) 



wherein X. R* and n are as defined for a compound of formula (i) followed by cyclisation to form a 

compound of formula (I) and optionally thereafter . 

• when R is hydrogen, alkylating the compound of formula (I) so formed to prepare a compound of a 
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70 



75 



20 



formula (I) in which R is C ,-iaIkyi; 

• forming a pharmaceutical acceptable salt or hydrate thereof. 

2. A process for preparing compounds of forrnula (I) as defined in daim 1 that comprises cyclisatlon of 
a compound of the formula (IV) : 

5 

O S , > 

^ Of -C-NH-NH-C-NH- (CH 0 ) -J/ \V 

- < 

wherein X, R and n are as defined in claim 1, and optionally thereafter : 

• when R is hydrogen, alkylating the compound of formula (I) so formed to pfrepare a compound of formula 
(I) in which R is Ct-^alkyt 

• forming a pharmaceutical^ acceptable salt or hydrate thereof. 

3. A process according to either claim 1 or 2 in which cyciisation is carried out in the presence of a C,. 

4. A process according to claim 3 in which the C^alkanol is ethanol. 

5. A process accordng to either claim 1 or 2 in which the cyciisation of a compound of formula flV) is 
^ carried out in the presence of an alcohofic base. 

6. A process accorcfing to claim 5 in which the alcoholic base is C^aJkoxide in the corresponding Ci 
«alkanoL 

7. A process accorcfing to claim 6 in which the C^aJkoxide in the corresponding C t^alkanol is sodium 
ethoxide in ethanol. 

30 a A P*** 5 * to Preparing compounds of formula (IV) as defined in claim 1 that comprises reacting a 
compound of formula (II) as defined in claim 1. with a compound of formula (II!) as defined in claim 1 . 

9. A process according to claim 8 in which reaction of a compound of formula (11) with a compound of 
formula (III) is carried out in the presence of an inert organic solvent 

10. A process according to any of claims 1 to 7 wherein the compound prepared is 3-mercapto-4- 
3S ^^^^^^Pera2inyl)methyIh1A4^a2ole, 3-mercapto^-<3Hkicxob^ 

pipermnyOmethyrj-l £4-tria2Gle or 3™*rcapto^3-5^uoro^^ 
1 ,2,4-triazole. 

11. A process for the preparation of a pharmaceutical composition which comprises bringing into 
association a compound 6f formula (I) as defined in claim 1 and a pharmaceuticaJly acceptable carrier. 

40 12 * A Ptennaceuttel composition according to daim 11 in which the compound of formula (I) is: 3- 
m^to^erayl-51(4^^ 3-mercapto-4-{34^ 

methyQ-1 ,2,4-tnazofe. 

13. A compound of formula (IV) as defined in claim 2. 
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